Estrogen supports urothelial defense mechanisms.
Epidemiological data imply a role of estrogen in the pathogenesis of urinary tract infections (UTIs), although the underlying mechanisms are not well understood. However, it is thought that estrogen supplementation after menopause decreases the risk of recurrent infections. We sought to investigate the influence of estrogen on host-pathogen interactions and the consequences for UTI pathogenesis. We analyzed urothelial cells from menstruating and postmenopausal women before and after a 2-week period of estrogen supplementation, and also studied the influence of estradiol during Escherichia coli UTI in a mouse infection model. Important findings were confirmed in two human urothelial cell lines. We identified two epithelial defense mechanisms modulated by estrogen. Estrogen induced the expression of antimicrobial peptides, thereby enhancing the antimicrobial capacity of the urothelium and restricting bacterial multiplication. In addition, estrogen promoted the expression and redistribution of cell-cell contact-associated proteins, thereby strengthening the epithelial integrity and preventing excessive loss of superficial cells during infection. These two effects together may prevent bacteria from reaching deeper layers of the urinary tract epithelium and developing reservoirs that can serve as a source for recurrent infections. Thus, this study presents some underlying mechanisms for the beneficial effect of estradiol after menopause and supports the application of estrogen in postmenopausal women suffering from recurrent UTI.